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EVMS Source Documents

• ANSI/EIA-748 Earned Value Management Systems

• NDIA EVMS Intent Guide

• JSA Project Control System Manual
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EVM System Overview

Schedule Inputs

Monthly Progress

Change Requests

Financial System

Scheduling System

EVM System (PMB)

Charts & Reports
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ANSI/EIA-748-B EVMS Standard

• JSA EVMS structured around five ANSI/EIA-748-B cate gories

Organization Planning,
Scheduling,

and
Budgeting Accounting

Considerations Analysis
and

Management
Reports

Revisions
and
Data

Maintenance
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Organization
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Key Organizational Documents
• Work Breakdown Structure

• WBS Dictionary

• Organization Breakdown Structure

• Responsibility Assignment Matrix



Work Breakdown StructureOrganization
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12 GeV WBS Code WBS Title
1.3.2 Construction Accel Systems Power Systems

1.3.2.1 Construction Accel Systems Power Systems RF

1.3.2.1.1 Construction Accel Systems Power Systems RF Power

1.3.2.1.1.1 Construction Accel Systems Power Systems RF Klystrons

1.3.2.1.1.2 Construction Accel Systems Power Systems RF DC Power

1.3.2.1.1.2.1 Construction Accel Systems Power Systems RF HV DC 
Power Supplies

1.3.2.1.1.2.2 Construction Accel Systems Power Systems RF HPA Systems

1.3.2.1.1.3 Construction Accel Systems Power Systems RF Waveguide 
Components

1.3.2.1.2 Construction Accel Systems Power Systems RF Control

1.3.2.1.2.1 Construction Accel Systems Power Systems RF Control Field 
Control (RF items)

1.3.2.1.2.2 Construction Accel Systems Power Systems RF Control 
Resonance Control & Interlocks (interlocks, tuner controls)

1.3.2.1.2.3 Construction Accel Systems Power Systems RF Control 
Packaging/Interface (racks, crates)

1.3.2.1.2.4 Construction Accel Systems Power Systems RF Control CPU 
& Software

1.3.2.1.2.5 Construction Accel Systems Power Systems RF Control Test 
Stand

1.3.2.1.2.6 Not Used
1.3.2.1.2.7 Construction Accel Systems Power Systems RF Control HPA 

Controls



Work Breakdown Structure
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• CIO* from 2011 DOE EVMS Review
Work Breakdown Structure – As stated in the PCSM, fo r DOE projects, the WBS Level 2 
segments will normally be funding types. The standa rd expectation is that the WBS 
should be a product-oriented structure. Implement a  product-oriented WBS on all 
future capital asset projects and revise in the Sys tem Description.

Organization



WBS Dictionary

WBS is under formal 
Change Control

Organization
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12 GeV WBS Code WBS Title WBS Description
1.3.2 Construction Accel Systems Power Systems This summary WBS covers the equipment and installation of the accelerator RF and magnet 

power systems.
1.3.2.1 Construction Accel Systems Power Systems RF This summary WBS covers the high power & low level RF system equipment and installation:  10 

new zones of 8 cavities x 13 kW/cavity.
1.3.2.1.1 Construction Accel Systems Power Systems RF Power This summary WBS covers the high power RF system equipment and installation:  10 zones, 80 

cavities.
1.3.2.1.1.1 Construction Accel Systems Power Systems RF Klystrons This WBS element includes the procurement and testing of the 13kW RF Power Source: 10 

zones, 80 RF Power Devices (Tubes).
1.3.2.1.1.2 Construction Accel Systems Power Systems RF DC Power This summary WBS covers the procurement, assembly, installation, and testing of the  HV DC 

Power systems and HPA assembly and support electronics: 10 zones Includes 10 HV DC power 
supplies, RF source (tube) support electronics, interlocks and controls as well as mechanical 
assembly for mounting all hardware.

1.3.2.1.1.2.1 Construction Accel Systems Power Systems RF HV DC 
Power Supplies

This WBS element includes the procurement, installation, and testing of 10 HV DC Power 
Supplies, each supplying power to eight 13 kW CW klystrons.

1.3.2.1.1.2.2 Construction Accel Systems Power Systems RF HPA Systems This WBS element includes the procurement, assembly, installation, and testing of HPA (High 
Power Amplifier) systems for 10 zones.  Systems include auxiliary electronics (filament, mod 
anode, solenoid power supplies, etc.), interlocks and interfaces to external systems and controls, 
cabinets, and support structures to accommodate eight klystrons and associated equipment.

1.3.2.1.1.3 Construction Accel Systems Power Systems RF Waveguide 
Components

This WBS element includes procurement and installation of circulators, couplers, and waveguide 
plumbing for 10 zones and connections from the high power RF device output to the cavity input 
for 80 cavities. Also includes 40 HOM waveguide filters.

1.3.2.1.2 Construction Accel Systems Power Systems RF Control This summary WBS covers the low level RF system equipment procurement, construction and 
installation for 80 cavities.

1.3.2.1.2.1 Construction Accel Systems Power Systems RF Control Field 
Control (RF items)

This WBS element includes procurement, building, testing and installation of 80 LLRF control 
modules and support hardware for cavity gradient and phase control.

1.3.2.1.2.2 Construction Accel Systems Power Systems RF Control 
Resonance Control & Interlocks (interlocks, tuner controls)

This WBS element includes procurement, building, testing and installation of cavity tuning 
electronics and cavity interlocks and includes 80 Stepper motor controls, 80 Piezo electric tuner 
controls, 10 zones of cavity and system interlocks.

1.3.2.1.2.3 Construction Accel Systems Power Systems RF Control 
Packaging/Interface (racks, crates)

This WBS element includes procurement, building, testing and installation of racks & interface for 
cavity LLRF, tuning and interlock controls and includes 2 racks per zone, cable and interconnect 
hardware, auxiliary power supplies.

1.3.2.1.2.4 Construction Accel Systems Power Systems RF Control CPU 
& Software

This WBS element includes procurement, building, testing and installation of LLRF embedded 
IOC and communications hardware.  The WBS element also includes the development and 
check software/EPICS interface for 10 zones and includes 11 PC104 processors and 
associated hardware per zone.

1.3.2.1.2.5 Construction Accel Systems Power Systems RF Control Test 
Stand

This WBS element includes the build of offline test stands for LLRF controls calibration and 
testing.

1.3.2.1.2.6 Not Used Not Used.
1.3.2.1.2.7 Construction Accel Systems Power Systems RF Control HPA 

Controls
This WBS element includes procurement, building, testing and installation of a HPA controller for 
10 zones of new RF.



Organization Breakdown Structure

12 GeV

Organization

9

C. Rode 
A. Lung

Project Office

G. Young

Physics
R. Yasky

Civil
L. Harwood
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Beam Transport

M. Spata
Extraction

W. Merz
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WBS & OBS IntegrationOrganization

America’s Cup
Team

Design
Group

Sail
Division

Hull
System

1.1

Standing
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1.2

Running
Rigging

1.3

Sails
1.4

Spinnaker
1.4.3
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1.4.2

Mainsail
1.4.1

Racing
Sailboat

Control
Account
1.4.1.1

Control
Account
1.4.1.2

Work Packages
WP 1.4.1.2.1
WP 1.4.1.2.2
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Control
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Control
Account
1.4.3.1

Control
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Control
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Responsibility Assignment MatrixOrganization
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Planning, Scheduling, and Budgeting

Schedule Inputs

Scheduling System

EVM System (PMB)
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Planning,
Scheduling,

and
Budgeting

Work Package Sheet
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• Used for initial work package data entry to P6



Resource -Loaded SchedulePlanning,
Scheduling,

and
Budgeting
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Schedule Integrity

• CAR from 2011 DOE EVMS Review
Schedule Integrity – The subcontractor’s schedules ar e not integrated into the project 
schedules. All capital asset projects must be able to produce a critical path schedule. 
The projects must be able to demonstrate horizontal  and vertical integration of the 
schedule.

Planning,
Scheduling,

and
Budgeting
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• Cost Estimating (Primavera P6)
• Procurements (direct $)
• Labor (direct $)
• Supplies & Material (direct $)
• Expenses (direct $)

• Cost Budgeting (Primavera Cost Manager)
• Aggregate project elements

- Activities to Work Packages to Control Accounts
- Total Cost Baseline

• Includes indirect $ plus escalation
• Performance Measurement Baseline

Cost DevelopmentPlanning,
Scheduling,

and
Budgeting
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P6 Schedules

• Baseline Schedule
• Current Schedule

Planning,
Scheduling,

and
Budgeting
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Control Account Plan

• CAR from 2011 DOE EVMS Review
Control Account Plan – Data contained in Primavera ( P6) does not include the detailed 
schedule and budget information as defined within t he Project Controls System Manual 
(PCSM). JSA-JLAB should ensure that as a minimum, t he CAP contains a time-phased 
budget, work definition and schedule (including res ource planning), and can be 
appended to the Work Authorization Document (WAD).

Planning,
Scheduling,

and
Budgeting
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Work Authorization Document

• Original document 
before work begins

• Updated with each 
Change Request

Planning,
Scheduling,

and
Budgeting
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Work Authorization Document
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• CIO* from 2011 DOE DOE EVMS Review
Work Authorization Documents – Project Managers (PM) /CAMs cannot approve their 
own WADs.  CAR (corrected on site during review) Sy stem Description requires 
updating.

From the PCS Manual….
B. To authorize the expenditure of effort and 
budget for a control account, the Project 
Manager will issue a Work Authorization 
Document (WAD) (Exhibit 8) to the Control 
Account Manager at the appropriate period in 
the project schedule.  The WAD contains the 
control account information, a list of associated 
work packages, approval signatures, and 
acceptance signature of the Control Account 
Manager. (Note:  If the Project Manager also 
serves as the CAM for a particular control 
account, the WAD must be approved and
signed by the Project Manager’s 
supervisor.)



Other CAP Documents

• Resource Plan

• Time-Phased Budget

Planning,
Scheduling,

and
Budgeting
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Risk ManagementPlanning,
Scheduling,

and
Budgeting
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Contingency and
Management Reserve

• 12 GeV Upgrade Project has both Contingency and 
Management Reserve

• Supports coverage of identified project risks
• Approval Levels

- Contingency:  Project Customer (DOE)
- Management Reserve: Project Manager

• Change Control process used for allocation

Planning,
Scheduling,

and
Budgeting
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Accounting Consideration

Monthly Progress

Financial System

Scheduling System

EVM System (PMB)
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Accounting Considerations

• All project financial transactions are documented, 
approved, and recorded in the JLab financial 
accounting system
– Actual project costs are imported into the EVM Syst em 

(Cost Manager) monthly

– Indirect costs are applied to each project at the c urrent 
approved rate

• The EVM System allows summary costs to be 
aggregated via the WBS and OBS

Accounting
Considerations
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Project Costs
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Accounting
Considerations

• Actual costs are updated on 
a daily basis

• Available to CAMs via JLab 
Management Information 
System 



• Data input into “current” P6 schedule

Progress Status
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Earned Value Method Codes
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Analysis and Management Reports

Financial System

Scheduling System

EVM System (PMB)

Charts & Reports
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EVM DataAnalysis
and

Management
Reports
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Schedule & Cost VarianceAnalysis
and

Management
Reports
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SPI & CPI Trends
Analysis

and
Management

Reports
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SPI & CPI Trends Chart Program
Analysis

and
Management

Reports
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Variance Analysis ReportAnalysis
and

Management
Reports

Variance Thresholds
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P6 Schedule AnalysisAnalysis
and

Management
Reports
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Cost Analysis



Cost AnalysisAnalysis
and

Management
Reports
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Revisions and Data Maintenance

Change Requests

Scheduling System

EVM System (PMB)
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Change Request FormRevisions
and
Data

Maintenance
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Change Request ClassificationsRevisions
and
Data

Maintenance
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• Classification Level 
determines Final 
Approval Authority



Change Request LogRevisions
and
Data

Maintenance

41



Contingency/MR Log

12 GeV
1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 1.10 Total

Cont. MR Cont. MR Cont. MR Cont. MR Cont. MR Cont. MR Cont. MR Co nt. MR Cont. MR Cont. MR Cont. MR Cont. MR

Management Construction
Contingnecy Reserve Total CD-2 $11k $0k $527k $0k $1,813k $0k $64,888k $0k $4,612k $0k $0k $0k $71,851k $0k

TEC $29,462k $2,663k $32,125k FY08 Changes $0k $44k ($458k) $65k ($114k) $232k ($7k) $1,658k $0k $0k $0k $0k $0k $0k ($579k) $1,999k
OPC $2,608k $0k $2,609k FY09 Changes $0k $0k ($42k) ($108k) ($1,127k) $117k ($2,549k) ($1,635k) ($266k) $0k $0k $0k $0k $0k ($3,983k) ($1,626k)
TPC $32,070k $2,664k $34,734k FY10 Changes $0k $0k ($36k) $0k ($921k) $7k ($16,178k) $3,041k ($541k) $0k $0k ($3,644k) ($140k) ($484k) ($17,816k) ($1,081k)

FY11 Changes $0k $0k $0k $0k $0k $0k ($16,344k) ($756k) ($1,200k) $0k $0k $0k $0k $0k ($17,544k) ($756k)
Claus contingency file thru CR11-059 $34,733k Current $11k $44k ($9k) ($43k) ($349k) $356k $29,810k $2,308k $2,606k $0k $0k ($3,644k) ($140k) ($484k) $31,930k ($1,464k)



Implementation Documentation 

Control Account Plan 
is updated

Revisions
and
Data

Maintenance

43



CAM Notebook
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• Electronic webpage with 
links to documents, files 
and folders



EVMS Training
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• CIO* from 2011 DOE EVMS Review
Training – Some Control Account Manager (CAM) respons es were tentative and lacked 
an understanding of the EVMS process. Recommend mor e prescriptive, periodic, and 
interactive EVMS training including continuous refr esher training.
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